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Abstract
This research applies data analytics techniques and algorithms to analyze and forecast UAE’s
trade. Regression model was applied to study the relationship between exports, imports, and Gross
Domestic Product (GDP). GDP is “the total monetary or market value of all the finished goods
and services produced within a country’s borders in a specific time period. As a broad measure of
overall domestic production, it functions as a comprehensive scorecard of a given country’s
economic health” (Gross Domestic Product(GDP), 2022) .
In this project we applied several data analytics techniques to analyze UAE trade data. We also
concluded that, based on analyzed data, exports have a positive relationship to GDP. On the other
hand, Imports, based on analyzed data, have a negative relationship to GDP.
ARIMA model was applied to analyze and forecast the UAE’s exports and imports trends. Python
programming language was applied to perform the data preprocessing, data exploration, data
analytics techniques and algorithms implementation and visualizations.
The data sets used in this analysis cover 19 years from (2001-2019) with annual intervals from
different international organizations such as the World Bank, International Monetary Fund (IMF),
World Trade Organization (WTO), and UNCTAD.
This study will help the decision makers of UAE to formulate trade strategies based on observed
trends and forecast analysis that will be performed as part of this project.

Keywords: UAE Trade, GDP, ARIMA, Exports, Imports, Government expenditure, Investment,
Consumption, Expenditure approach, Multicollinearity, World Bank, IMF and WTO.
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Chapter 1 - Foundation
1.1. Introduction
International trade is the exchange of goods and services across international borders or territories.
It gives consumers and countries the opportunity to be exposed to goods and services not available
in their own countries. Almost every product can be found on the international market, such as
food, clothes, spare parts, oil, jewelry, wine, stocks, currencies, water, …etc. Services are also
traded: tourism, banking, consulting, and transportation. If there is a trade of goods and services,
then there will be a money flow, inflow, and outflow. In general, exports, imports, and Gross
Domestic Product (GDP) are key for the analysis of a country’s economic situation.
GDP is the most important indicator of the growth of an economy. For this reason, every country tries to
maximize its growth rate of GDP while maintaining low inflation. In this study, GDP is calculated based
on the expenditure approach, the main components are final Consumption, Investment, Government
Expenditure, Exports, and Imports.
GDP = Consumption + Investment + Government Expenditure + (Exports – Imports).
Analyzing and predicting the relationship between GDP, Exports and Imports is important to identify
possible trends and future impacts to any country’s economy.
To ease the process of trade between countries of different economic standing in the modern era, some
international organizations were formed, such as the World Trade Organization. These organizations work
towards the facilitation and growth of international trade.
International trade is divided into three categories: Exports Trade, Imports Trade and Entrepot Trade.
Entrepot Trade is the combination of exports and imports trade and is also known as Re-exports. It means
importing goods from one country and exporting it to another country after adding some value to it. For
instance, India imports gold from China makes jewelry from it and then exports it to other countries.
As a result of the COVID-19 pandemic, the world merchandise trade volume and GDP fell sharply in the
first half of 2020. The volume of merchandise trade dropped by 5.3 per cent in 2020 while real GDP at
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market exchange rates declined by 3.6 per cent (World trade organization , 2021). The UAE’s economy
shrank by 6.1% because of covid-19.
UAE has experienced one of the largest economic transformations especially after the oil was discovered
and its exports began in 1962. Its economy was dependent on fishing and pearl industry (United Arab
Emirates country profile, 2020). UAE has become a regional trading and tourism hub. As a mainstay to the
economy, oil exports now account for about 30 percent of total UAE GDP.
In this project we apply regression and forecasting models to analyze current UAE trade data and try to
forecast the direction of UAE trade.

1.2. Problem Statement
In this project we try to answer the below three questions based on available UAE trade data:
•

Using the expenditure approach to calculate GDP, which of the microeconomic variables have
relationship with GDP?

•

How Imports and Exports affect the UAE’s GDP?

•

Can we predict the future direction of UAE trade based on time series forecasting techniques?

Additionally, we applied several data analytics techniques, methodologies, algorithms, and programming
languages to analyze currently available data for UAE trade to show:
•

What are the historical trends for Imports and Exports of the UAE?

•

What are the historical trends for Imports and Exports of Gulf countries that have a trade
relationship with UAE?

•

What are the biggest trade partners of UAE in terms of Imports and Exports?

•

What are the main exported products from the UAE?

•

What are the main imported products from the UAE?

11

1.3. Project Goals
In this project, different data analytics techniques and algorithms were used to analyze and predict UAE
trade trends for the upcoming years using historical data sets from previous years (2001-2019). These data
sets contain data about GDP, the volume of imports of goods and services, the volume of exports of goods
and services, total government expenditure, consumption expenditure, investment, all countries exports,
and imports as a whole and by products.
We analyzed the collected data by using regression models to study the relation between GDP and other
independent variables such as Exports and Imports. Then, Autoregressive Integrated Moving Average
(ARIMA) model was applied to identify any possible trends for future trade of UAE in terms of trade
direction and the forecast of the trends of UAE trade for the next coming years.
In this project, we show comparison of trade between Gulf countries, we also identified the top global trade
partners with UAE. We also identified top trading products for UAE and the trade direction for these
products.

1.4. Aims and Objectives
•

Apply techniques, algorithms, and models learned in classroom to analyze UAE trade.

•

Implement a regression analysis model to analyze the relationship between GDP and Exports, and
Imports.

•

Implement the time-series technique to predicting the trends of Exports and Imports to be able to
apply the time series forecasting model on the Exports and Imports trends for the next coming
years.

1.5. Research Methodology
To achieve the set of objectives to study and analyze the correlation between GDP, Exports and Imports
for the UAE trade and predicting the exports and imports for UAE’s goods and services, it is essential to
closely follow a well-defined data mining methodology covering the process from data to knowledge.
Cross-Industry Standard Process for Data Mining (CRISP-DM) is used during this study using different
models. It also proved and provides an overall framework for planning and handling this study.
12

The process consists of six main stages as shown in figure 1.

Figure 1: CRISP-DM Methodology

1.6. Limitations of the Study
During this study, we identified the following limitation that need to be taken into consideration for
assessment of the results and should be considered by future work.
•

Limited and small data sets.

•

Limited knowledge in econometric methods and theories.

•

Limited knowledge of trade theories and factors that impact trade between countries.

This analysis is only based on historical trade data and doesn’t include any other factors that impact trade
between countries such as pandemics, geopolitical situations, wars, and any other unforeseen factors.
This project is not meant to provide full trade analysis, since this type of analysis and forecasting require
the use of trade and economic theory as well as using large sets of data and consider other factors such as
political situations.
Due to time limitations, the number of data analytics techniques, algorithms, and economic methods
covered was limited.

13

2. Chapter 2 – Literature Review
2.1. Introduction
The literature review focuses on research relevant to analyzing the relationship between country GDP and
Imports and Exports. We also looked at research done on the impact of global crisis during 2008 to show
how this impacted country’s Exports and Imports. The final topic covered in this literature review is the
work done to try to forecast trade directions using the ARIMA model

2.1.1.

Trade relationships, GDP, Imports and Exports

(Goyal & Vajid, 2018), analyzed the bilateral trade between India and UAE between 2006 to 2016. The
study revealed that India and UAE are good trade partners for each other and India’s trade with UAE is
more intense compared to India’s other trade partners. .
The authors used Trade Intensity index to measure the trade between UAE and India:
•

Exports Intensity Index (EII) of India with UAE = (XIG / XI) / ((MG / (Mw - MI)).
Where, XIG = India’s Exports to UAE
XI

= India’s total Exports

MG = Total Imports of the UAE
Mw = Total World imports
MI
•

= Total Imports of India

Imports Intensity Index (III) of India with UAE = (MIG / MI) / ((XG / (Xw - XI)).
Where, MIG = Imports of India from UAE
MI

= Total Imports of India

XG = Total Exports of the UAE
Xw = Total World Exports
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XI

= Total Exports of India

(Stanko Stanić, 2019) used multiple regression analysis model in macroeconomic research for Bosnia and
Herzegovina for the period from 2005 to 2018. In this research the authors used the following six
independent variables: Foreign Direct Investments, Imports, Exports, Growth rate, Unemployment, and
Inflation to evaluate the effects of macroeconomic factors (independent variables) to Gross Domestic
Product (dependent variable).
The authors used the following multiple regression formula for their analysis:

Their multiple linear regression model was presented as follows:
•

Dependent variable (in their example - GDP)

•

Independent variables (in their example – FDI, Imports, Exports, Growth rate, Unemployment,
Inflation)

•

Constant

•

Error which reflects all the influences on the dependent variable (GDP) that do not originate from
the independent variables (FDI, Imports, Exports, Growth rate, Unemployment, Inflation)

For the quantification of the relationship between macroeconomic factors and GDP, the authors used
multiple linear regression model. Their analysis showed that 93.2% of changes in GDP can be explained
by the independent variables: FDI, Imports, Exports, Growth rate, Unemployment, Inflation. The authors
also concluded that out of all the analyzed independent variables, Imports has the greatest effect on GDP,
followed by FDI and Exports.
(Mukit, 2020) shows that Bangladesh's GDP has a causal relationship with exports, imports, and inflation.
This paper also shows the importance of exports, imports, and inflation to the GDP growth for Bangladesh.
This paper analyzed the relationship between exports, imports, inflation, and GDP to provide a clear
conclusion on country's position on whether it is beneficial to concentrate on exports. The study shows that
there is a relationship between exports, imports, inflation, and GDP. The Unregulated Vector
Autoregressive model (VAR) showed that the exports had a positive and negligible effect on Bangladesh’s
GDP. The study also shows that exports and imports are negligible, but inflation is important for
Bangladesh economic growth.
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The below figure summarizes the Data Sources and Description:

Figure 2: (Mukit, 2020) Data Source

This study examined the relationship between GDP, Exports, Imports, and inflation in Bangladesh. Annual
data on real GDP, exports, imports, inflation from 1982 to 2016.
The estimation methodology used in this study was the integration and VAR modeling technique, using the
following three steps.
•

Unit Root Test,

•

Johansen Co-integration Test,

•

Vector Autoregressive Model (VAR).
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The below figure shows the model used for this study.

Figure 3: (Mukit, 2020) model

2.1.2.

Economic Crisis

In the research conducted by (Ahmed, Al-Gasaymeh, & Mehmood, 2017), the authors studied the impact
of the global economic crisis that took place in 2008 on international trade. Their study shows that the
“hallmark of international trade is (X-M), in pre- and post-Recession”. The study shows the 2008 recession
impacted both exports and imports negatively, and both went down steeply in 2009. The study also shows
that “exports went down from $16 to $12.35 trillion and imports from $16.5 trillion to $12.7 trillion. The
trade growth trade or trade growth slowed from about 30% of world GDP prerecession to 16% prerecession. Thus, foreign trade was more than halved by the recession”. Below table showed the trade
amount before and after recession as presented by this study.
Table 1: Trade amount before and after 2008 recession
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The study also shows that the crisis had a negative impact on oil trade, especially in the Arab World
economies. The study shows that the recession caused less demand for oil, which plunged oil prices from
>100 USD to <50 USD a barrel, due to reduced economic activity world-wide. This clarifies why all Gulf
countries show plunges in their trade numbers in the years 2008 and 2009. At the same time, the falling of
oil prices, have proved to be a gain for large oil importing countries like India.

2.1.3.

ARIMA Modeling

A few studies have analyzed trade trends using Time Series Analysis/ARIMA. For example, (Farooqi,
2014) analyzed and forecasted the annual imports and exports of Pakistan using ARIMA. The author
presented the steps of how to implement ARIMA model in detail using ARIMA. The author analyzed ten
ARIMA models with different parameters (p,d,q), where:
p, The number of lag observations included in the model
d, The degree of differencing
q, The size of the moving average window
Then he selected the model with minimum Akaikae Information Criteria (AIC), which is useful for
determining the order of an ARIMA model.
The study examined the annual trade data between 1947 to 2013. After that, the author forecasted the
imports and exports of Pakistan from the year 2014 to the year 2018. The study found that Pakistan’s’
imports were slowly increasing and decreasing (no clear trend) up till the year 2000 and after that they were
continually increasing up to the year 2010. The Exports of Pakistan are also increasing and decreasing (no
clear trend). slowly over time up till year 2008 and after that it was continuously increasing up to year 2013.
The author concluded that ARIMA model offers a good technique for analyzing and forecasting the time
series of trade.
(AL-Zyoud & Elloumi, 2017) discussed and analyzed the trends of exports and imports of Canada using
the time series data for the period 1981 to 2014. They calculated instantaneous and compound growth rates
by using the log linear regression model in conjunction with a ARIMA model for forecasting future exports
and imports.
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They found that exports grew at an instantaneous rate of 4.46% and at a slightly higher compound annual
growth rate of 4.6%, and the overall growth rate of imports is 5.41% and compound annual growth rate is
5.27%. The compound growth rate is marginally higher than the instantaneous growth rate. They ARIMA
models that were fitted were ARIMA (1, 0, 0) for imports and ARIMA (2, 0, 1) for exports to forecast
future trade. The results of this study showed that there is an increasing trend for both exports and imports.
In addition, some studies contrasted two models for analyzing and forecasting imports and exports trade
such as, Artificial Neural Network and ARIMA models. In (Urrutia, Abdul, & Atienza, 2019) the authors
applied these two models to study which model fits better. The study showed significant difference between
the two models by comparing the accuracy tests such as:
•

MSE: Mean Squared Error

•

RMSE: Root Mean Squared Error

•

MAE: Mean Absolute Error

•

MAPE: Mean Absolute Percentage Error

•

NMSE: Normalized Mean Square Error

Based on the results the authors concluded that the better fitting model for forecasting the values of both
imports and exports is ANN. (Urrutia, Abdul, & Atienza, 2019).
(Lu, 2015), applied a regression model and ARIMA model on historical data for the period 1989-2025 to
analyze and forecast U.S. total textile and apparel exports. For the regression analysis and forecasting he
used Microsoft Excel to analyze data and generate the plots. The researcher used SPSS to determine
ARIMA parameters, and R based-statistical software to perform ARIMA forecasting. Comparing the two
different forecasting methods (regression and ARIMA) the author concluded that these two models almost
gave the same forecasting results which is the U.S. total textile and apparel market is projected to reach
29.5 billion in 2025, which is a 21 percent increase compared to 2014.
(Pengliang, 2017) used the ARIMA model to analyze the time series data of China’s service trade volume
from 1982 to 2015 from the China Statistical Yearbook 2015 and the Ministry of Commerce, Department
of Trade and Services. The data from years 1982-2014 were used as modeling samples and 2015 trade data
as posterior sample to judge the validity of the model estimation.
The authors used the ARIMA model to forecast the imports and exports of service trade in 2016, The
projected value for 2016 was $ 749.9989 billion, which was in line with authors expectations that China's
trade in services will be in stable development.
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(Youssef, 2021) empirically forecasted the economic activity of three GCC countries: Qatar, Saudi Arabia,
and the United Arab Emirates. An ARIMA model for the three countries GDP was obtained using the BoxJenkins methodology during the 1980 - 2020 period.
In this paper, the authors used the following ARIMA processes Autoregressive (AR), differencing, and
Moving-Average (MA).:
•

Autoregressive Process (AR) p) model, expressed as:

•

Moving Average Process (MA), expressed as:

•

Autoregressive Moving Average Model (ARMA), expressed as:

•

Autoregressive Integrated Moving Average Model (ARIMA), expressed as:

This paper’s empirical results shows that the forecasted data is reliable, and the series is consistent and
statistically significant. The study shows that the MA coefficient is statistically significant in all three
models at 1% level of confidence.
The research results also suggest that continuous growth in UAE, KSA, and Qatar for the upcoming five
years, not including any unexpected factors such as pandemics or political situations.
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3.

Chapter 3- Project Description

In this project, we used a data set (section 4.2) from many resources to analyze and forecast the UAE trade
trends. We implemented the Cross-Industry Standards Process for Data Mining (CRISP-DM) methodology.
This methodology began with understanding the project’s problem, objectives, and goals. Then, came
understanding the data attributes and their descriptions. Afterward, data preprocessing was applied to clean
the data and prepare it for analysis and modelling. Finally, we used two analytics algorithms and techniques:
Regression Modeling and ARIMA.

3.1. Regression Model
Multiple regression algorithm was used to demonstrate the relationship between the dependent variable
(GDP) and the independent variables. This model was applied to analyze the correlation between GDP and
other economic factors. We calculated GDP using below equation.
This approach is summarized as: GDP= C + G + I + (E – M), where:
•

GDP: Gross Domestic Product.

•

G: Government Expenditure.

•

C: Final Consumption.

•

I: Gross formation of fixed capital.

•

E: value of exports for goods and services

•

M: value of imports for goods and services
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3.2. ARIMA Model
ARIMA is used for time series modelling and forecasting. It stands for Autoregressive Integrated Moving
Average. In ARIMA there are three components:
•

AR= (p) value: Autoregressive and it works with linear series of variables’ past values.

•

MA= (q) value: Moving Average and it works with a linear series of previous forecast errors.

•

I= (d) value: Integrated, is the differencing error between AR and MA.

The aim of time series modeling and forecasting is to carefully collect and rigorously study the past
observations of a time series to develop an appropriate model which describes the inherent structure of the
series. This model is then used to generate future values for the series, i.e., to make forecasts. Time series
forecasting thus can be termed as the act of predicting the future by understanding the past.
In this project we will build our time series model using Autoregressive Integrated Moving Average
(ARIMA) model with particular reference to Box and Jenkins’ approach on the annual total trade of UAE
from the year 2001 to the year 2019. We will choose the right validation of the fitted model. The fitted
model is then used to forecast some future values of Imports and exports of the UAE. Below diagram
shows ARIMA model.

Figure 4: The Box-Jenkins methodology for optimal model selection
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3.3. Tools Used
In this project, we will use Python as the programming language to perform data analysis and modeling.
Python provides wide set of libraries useful for analytics. In our project we used several libraries as below
figures show.

Figure 5: ARIMA model libraries

Figure 6: Regression model libraries
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4.Chapter 4- Data Analysis
This chapter provides analysis of the data collected from several data sources such as the International
Monetary Fund (IMF), The World Bank (WB), World Trade Organization (WTO) and UNCTAD. This
chapter provides insights of the data collected from these data sources and demonstrates several models
applied to the data such as ARIMA and regression analysis for forecasting and analysis of correlation
between GDP and imports and exports.

4.1. Business Understanding
The UAE became the fourth largest economy in the Middle east in 2020 with a GDP of US$421 billion
(Economy of the United Arab Emirates, 2021). The UAE's phenomenal growth over the last few decades
has positioned it as one of the top three exports and re-exports hubs in the world. The UAE became the
natural geographic gateway between East and West and an ideal strategic gateway of choice between
developed and emerging markets.
The top imports suppliers of UAE are China, India, USA, Japan, Germany, UK, Vietnam, KSA, France and
Italy. The top recipients of UAE exports are Saudi Arabia, India, Iraq, Switzerland, Oman, China, Kuwait,
Iran, USA, and Hong Kong. (globalEDGE, n.d.), This shows how the UAE is connected to different regions
and connecting countries from East and West. This is in line with our findings from this study.
In this research we shed more light on UAE trade analysis and GDP regression analysis. Additionally, we
applied ARIMA model for UAE trade forecasting.

4.2. Data Understanding
After understanding the goals and objectives for this study, all data sets were collected to analyze and
forecast UAE trade trends. Python programming language was used to understand and implement our
models.
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Exploratory data analysis (EDA) was performed to understand how the variables of the data are related to
each other and to find insights from this data, visualize and understand it by using python libraries such as
plotly, matplotlib, seaborn, etc. Regression and time series forecasting approaches were used to understand
the trends and to study the relation between GDP, exports, and imports. The trends and the relations between
variables were analyzed to know what trends for UAE trade for the next coming years are. The following
subsections

4.2.1. Data Collection

The data sets were collected from the World Bank (WB), IMF, UNCTAD and World Trade Organization
(WTO). As below figure shows, we extracted 13 different data sets that contain historical data for UAE
trade such as imports, exports, GDP, government expenditure, consumption expenditure and investment,
exports, and imports products for UAE. In addition, data sets consisting of historical data of trading for
Gulf countries were collected and used to compare their trade with UAE. All these data sets were used to
forecast UAE trade trends and to understand the relationship between GDP and imports, exports for UAE.
Regression and ARIMA methods were used to build the optimal model.

Figure 7: Number of the files downloaded

4.2.2. Data Source

The below figure shows data sets that represent part of the overall data sets that were collected and analyzed
during the final course of this analysis.
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Figure 8: Countries exports sample data set, IMF

Figure 9: UAE exports to all countries sample data set, WB

Figure 10: Gulf countries exports sample data sets, UNCTAD
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Figure 11: Gulf countries ICT exports sample data set, UNCTAD

Figure 12: Gulf countries exports by product sample data set, WTO
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Figure 13: UAE trade data sample data set from IMF and World Bank

4.2.3. Data Description

The data sets collected are presented in Microsoft Excel. We have a total of 13 data sets. Each data set
contains different number of rows. Below table shows an overview about all attributes and the description
for collected data based on world bank descriptions (World Bank, n.d.).
Data set name

Attribute (variable)

Description

UAE GDP regression

Year

2001-2019 (period of time)

Government

Government expenditure on final goods and
services, including the wages of public employees
(Data is in national currency.)

Consumption

Private expenditures for the consumption of durable
and nondurable goods and services, it includes all
purchases made by consumers (Data are in current
U.S. dollars.)

Investment

Gross capital formation, Investment in new nonfinancial assets or equipment, such as new housing,
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machinery, or software (Data are in current U.S.
dollars.)
Import

Imports of goods and services represent the value of
all goods and other market services received from
the rest of the world. (Data are in current U.S.
dollars.)

Export

Exports of goods and services represent the value of
all goods and other market services provided to the
rest of the world. (Data are in current U.S. dollars.)

Net exports

Gross exports minus gross imports (Data are in
current U.S. dollars.)

GDP

Gross domestic product. It is calculated using
expenditure approach which is the sum of the final
consumption

expenditures

of

households,

government, and nonprofit institutions serving
households; gross capital formation; and net exports
(exports minus imports) of goods and services. (Data
are in current U.S. dollars.)
All

countries

export

current US

All

countries

import

current US

UAE exports by product

Country

Countries that UAE exports to

Year

1960-2020

Country

Countries that UAE imports from

Year

1960-2020

Product Name

The name of products that UAE provided to some
countries such as Fuels, Manufactures…etc.

UAE imports by product

Year

1980-2020

Product Name

The name of product that UAE received from some
countries such as Food, Clothing.

UAE exports by country
WB

Year

1980-2020

Country

Countries that UAE exports to, WB data

Year

1991-2019
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UAE imports by country

Country

WB

All world countries that UAE received goods and
services from them

Gulf countries UNCTAD

Year

2000-2019

Country

Name of Gulf countries: Bahrain, Kuwait, Oman,
Qatar, Saudi Arabia, and UAE

Year

1948-2020

Table 2. Description of the data

The expenditure approach (one of the methods of calculating GDP of the country) was used to calculate
GDP. We used the below formula to understand the relation between GDP and the other five elements:
GDP= C + I + G + (E - M) ; where,
•

GDP: Gross Domestic Product,

•

C: Consumption expenditure,

•

I: Investment,

•

G: Government expenditure,

•

E: Exports,

•

M: Imports.

4.2.4. Data Exploration

In this step, the data was explored more using Excel and python, to study and understand the values and
attributes.
•

Names of columns in all data sets were adjusted to remove spaces to make them easy to understand and
process during pre-processing phase. Some data was changed manually by using excel

•

All attributes (variables) values are in US$ except for Government Expenditure attribute (variable), for
that reason we converted the currency from national currency to US$.
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•

The number of missing values in the data sets were displayed using isnull () function from Python. We
have many attributes that have unpresentable NaN (not a number) values, which were later converted
to 0 values using fillna() method.

Figure 14: Data set with NaN values

•

To return the total count of the data per attribute we used count() function and applied it on each
data set, below two figures show an example of this function:
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Figure 15: GDP data set attributes count

•

Figure 16 UAE exports data set attribute count

The Info() function was used to show a concise summary of the DataFrame in python. This function
summarizes the data and shows the number of columns, column labels, column data types, memory
usage, range index and the number of cells in each column. below figure also shows the output of
the regression, the range index is 19 entries, and it is clearly showing that all values were filled.
Five types are considered int64 and four types are float64. We changed the attributes that have
integer values to floating point numbers except year attribute to easy apply any calculations that
are needed.

Figure 17: Checking the attributes type for regression data set
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Below figure shows UAE exports data set. The range index is 266 entries, it also shows all values were
filled. All attributes are presented in float64 format.

•

The Describe() function was used to
compute and display summary statistics
for the Dataframe such as, mean, STD,
max of the numerical values for all the
attributes. Next figure shows example of
the UAE data set that we will use for
regression analysis.

Figure 18: UAE exports data set

Figure 19: Data set used for regression analysis
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Figure 20: Data set describing UAE exports

4.3. Data Preparation
This phase describes the transformation applied to the collected data sets to a form that can be modeled
using analytics algorithms. This stage contains different steps such as installing libraries, data cleaning,
feature selection, data transformation, and feature engineering.

4.3.1.

Python Libraries

Python programming language was used for pre-processing and modeling during this project. We used
Jupyter notebook to develop python code.
We

applied

two

analytical

models

(Regression and ARIMA). Each one has its
own libraries that must be installed before
start code development. Some libraries were
used to visualize the data set and others to
apply the models.
Import data set files in Jupyter notebook for
further processing.
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Figure 21: ARIMA model libraries

Figure 22: Regression model libraries

4.3.2.

Data Cleaning

Our data sets were cleaned to:
•

Ensure that there are no duplicate rows. Duplicate() function was used to figure out whether our
data sets have duplicate rows or not. All data sets were checked, and we found that there are no
duplicate rows.

•

Removing NaN values by using df.replace(np.nan, 0) function. The below figure shows an example
of removing NaN and replace it with 0 values.
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Figure 23: Replacing NaN values

•

Identifying outliers by building boxplots and we observed that there are no outliers in our regression
data set.
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Figure 24: Box plot for regression data set attributes

•

MinMaxScaler() function was used to transform the values for all attributes (variables) between 0
and 1. Data normalization allows all the attributes to have similar influence when applying
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analytical techniques and algorithms. Below figure shows how the GDP data set looks after
normalization.

Figure 25: Scaling the GDP data set

•

Net Exports attribute was created and calculated as a new feature after subtracting exports from
imports. Adding this attribute helped to find the relation between GDP and net exports and to
understand to measure UAE’s total trade.

•

GDP attribute was created based on the expenditure approach, GDP= Consumption + Government
+ Investment+ (Exports - Imports).

Figure 26: Regression data set after adding GDP, Net Exports
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•

The currency of Government Expenditure attribute (value) in GDP data set was changed from
national currency to US$ currency.

•

The data type of Consumption, Imports, Exports and Net Exports attributes were changed from
integers to float by using astype(float) function.

Figure 27: Data type before changing

Figure 28: Data type after changing
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4.3.3. Data Exploration and Visualization

At this stage, data sets were explored and visualized to uncover some insights by using different plots and
figures. Data analysis and exploration helped us to understand UAE trade directions, and to find if UAE’s
exports and imports have a significant effect and correlation with the UAE’s GDP.

4.3.3.1. Visualization of UAE Annual Exports

The below diagram shows the historical view of UAE annual exports. As the diagram shows there are years
where total exports decrease or increase. However, in general the overall direction of UAE exports is
increasing.
By analyzing the trend, we can explain the years when the exports decrease or increase based on global
events and oil prices, since oil is the main exports product for UAE. In 2008 we notice a fall in UAE exports,
and the reason was the global crisis in 2008. If we compare below diagram with oil prices diagram, we can
see that UAE exports direction is aligned with global oil prices. However, in recent years we notice UAE
exports numbers keep growing

while oil prices fluctuate. This can show

that UAE economy is becoming less dependent on oil and more resilient.
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Figure 29: UAE Annual Exports in US Billions

Figure 30: Average annual OPEC crude oil price from 1960 to 2022(in U.S. dollars per barrel)

4.3.3.2. Visualization of Gulf Countries Exports by Value
The below diagram shows a comparison between UAE exports and the rest of Gulf countries. It shows that
Saudi Arabia and UAE are the biggest two economies in the Gulf area from exports point of view.
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Figure 31: Gulf Countries Overall Exports
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Figure 32: Exports Map of Gulf Countries
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4.3.3.3. Visualization of Gulf Countries Annual Exports
The below diagrams show the historical trends of Gulf countries exports. The date was collected from two
sources (World Bank and UNCTAD). The figure shows that Gulf countries have similar trends of increase
or decrease in their annual exports, since the main exports product is common between Gulf countries which
is oil. However, the key take away is that UAE’s economy from exports point of view is more resilient and
stable when it comes to exports increase or decrease since we don’t see deep plunges of exports compared
to the other countries especially around year 2015.

Figure 33: Gulf Countries Annual Exports in US$ (World Bank data)
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Figure 34: Gulf countries annual exports in US$ (UNCTAD)

4.3.3.4. Visualization of UAE Exports by Products
Below diagram shows the analysis of UAE exports by products from 1980-2020. It shows that the fuels and
mining products are the main products that UAE exported to the world. The diagram also shows that the
historical trend of fuel exports is similar to UAE exports overall direction. This shows the importance of
oil exports to the country.
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Figure 35: UAE Annual merchandise Exports by Product Group

4.3.3.5. Visualization of Top Five Products of UAE Exports
Below diagram shows the top five products that UAE exports to the world. We can conclude that the top
product is Fuels then Manufactures.
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Figure 36: Top Five products for UAE exports

4.3.3.6. Visualization of UAE Top ten Exports Partners

Below diagrams show the percentage of exports between the top 10 partners that UAE exports to from 2015
to 2019. We can conclude that the major trading partner countries for exports were Saudi Arabia, then India,
followed by Iran and Iraq.
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Figure 37: UAE Exports to Top 10 Partners

Figure 38: UAE Exports to Top 10 Countries – Bubble Map
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4.3.3.7. Visualization of UAE Annual Imports

Below diagram shows historical imports analysis of UAE. It shows a steady direction of UAE imports. The
fluctuation of imports data is less than exports direction.

Figure 39: UAE Annual Imports in US Billions

4.3.3.8. Visualization of Gulf Countries Annual Imports

Below diagram shows a comparison of the imports volume between Gulf countries. It shows KSA and UAE
are the biggest economies from imports point of view. The same diagram shows less KSA imports
compared to UAE in the last five years.
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Figure 40: Gulf Countries Annual Import in US Billions

4.3.3.9. Visualization of UAE Top Ten Imports Partners

Below diagrams show the percentage of imports between the top 10 partners that UAE imports from during
the years 2015 to 2019. We can conclude that the major trading partner countries for imports were China,
then India, followed by United states and Japan.
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Figure 41: UAE Imports from top 10 Countries
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Figure 42: UAE Imports from top 10 Countries – Box Map
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Figure 43: UAE Imports from top 25 Countries- Bubble Map

4.3.3.10. Visualization of Top Five Products of UAE Imports

Below diagram shows the top five products that UAE imports from the world. We can conclude that the
top product is Manufactures then Machinery and transport equipment.
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Figure 44: Top Five products of UAE Imports

4.3.3.11. Visualization of UAE’s GDP (2001-2019)

we performed an analysis to find the correlation between GDP and other economic factors. We applied the
expenditure approach to calculate the GDP and to study all the factors in this equation. This approach is
summarized as:
GDP= C + G + I + (E – M), where:
•

GDP: Gross Domestic Product.
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•

G: Government expenditure.

•

C: Fina Consumption.

•

I: Gross formation of fixed capital.

•

E: value of exports for goods and services

•

M: value of imports for goods and services

The below figure shows that the UAE’s nominal GDP had a strong growth from 2000 to 2008. However,
UAE’s GDP declined in 2009 because of lower oil prices and the global financial crisis. From 2010 to
2014, GDP started to take a direction of high recovery. In general, UAE’s economy is affected by decreasing
or increasing oil prices. another observation from the figure shows that UAE GDP was negatively impacted
by decreased oil prices in 2015.

Figure 45: Total GDP (2001-2019)

4.3.3.12. Visualization of UAE’s GDP Growth (2001-2019)
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The below figure shows that the yearly GDP growth % of UAE had a fluctuated performance due to
fluctuations of oil prices.

Figure 46: GDP growth % yearly

4.3.3.13.

Visualization of the UAE’s Exports and Imports as a Ratio

of the Overall GDP (2001-2019)

The below figures show total exports vs GDP ratio. The years of 2001,2002, and 2009 have the lowest in
the series and that’s related to the oil prices, for example, oil prices were dropped from US$ 27.2 a barrel
in 2000 to US$ 23.3 a barrel in 2001 (14.3%) (Central Bank of UAE Annual Report 2001, 2001). On the
other hand, the total imports vs GDP ratio in 2009 has a highest in the series since the GDP was impacted
negatively by the global crisis but imports continued to be at normal level.
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Figure 47: Total exports as a ratio of the overall GDP

Figure 48: Total imports as a ratio of the overall GDP
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4.3.3.14. Visualization of the Correlation Between GDP and the Other
Economic Variables

The below heatmap shows the correlation between GDP and other economic variables. The darker the blue
color in any cell the more positive is the relation (positive linear correlation) between the variables. In our
study, we tried to understand the correlation between GDP and Exports as well as correlation GDP and
Imports; and heatmap shows the high correlation between them.

Figure 49: Heatmap for all economic variables
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4.3.3.15. Visualization of the trend for GDP and Other Economic
Variables (2001-2019)

The below figures show the trends of consumptions, GDP, Exports, Imports, Government, and Investment.
Below are the observations from below figures:
•

Consumption sector: After the peak of the volume in 2008, there is a huge downturn trend which
also concurred with the global financial crisis in 2009. Then it recovered and increased after 2016.

•

Exports sector: from 2001-2008 Exports was increased rapidly but in 2009 was decreased because
of economic crisis. In 2010 to 2014 Exports started to recover and it was a huge increased trend
and after that was a fluctuated in the volume based on the oil prices.

•

Imports sector: Followed the same pattern of Exports. From 2010-2014 a huge increased then a
little fluctuated in the imports trade volume.

•

Government sector: From 2006-2011 had a high increased in the volume. 2011-2012 was a steady
trend. Then it fluctuated during 2012-2019

•

Investment sector: A huge increased from 2004-2008, then a steady trend from 2008-2012. From
2012-2019 was a fluctuated trend.

•

Net Exports: is the value of Exports minus the value of Imports and it’s called trade balance. In
general, Negative net exports mean a trade deficit while positive net exports mean a trade surplus.
In figure 48, The trade surplus occurred from 2010 which mean that UAE sold more to other
countries than it bought from other countries.
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Figure 50: Consumption Trend

Figure 51: GDP Trend

Figure 52: Exports Trend

Figure 53: Imports Trend
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Figure 54: Government Expenditure Trend

Figure 55: Investment Trend

Figure 56: Net Exports
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Figure 57: All components’ trends
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4.3.3.16. Visualization of Growth for UAE (2001-2019)

Below figure shows the growth of UAE which measures the change in the GDP for UAE in comparison to
an earlier period. The below diagram shows the UAE growth is following an increasing direction, if we
exclude the years of 2008 and 2015.

Figure 58: Growth of All sectors from 2001-2019

4.4. Modeling
After preparing the data sets, Regression and time series ARIMA models were applied for the project.
Regression model was applied on the first phase to analyze and understand the correlation between GDP
and some of economic variables. In the second phase we applied ARIMA model to analysis and forecast
the UAE trade trends for its imports and exports.

4.4.1.

Regression Model

A regression algorithm was used to evaluate the relationship between the dependent variable (GDP) and
the independent variables. This model was applied to analyze the relation between GDP and other economic
factors. We applied the expenditure approach to calculate the GDP and to study the correlation between all
the factors for GDP analysis.
In this regression analysis we tested the following:
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Null hypothesis (H0): The independent variables (Government expenditure, Consumption, Investment,
Exports and Imports) have no relationship with dependent variable (GDP).
Alternative hypothesis (H1): The independent variables (Government expenditure, Consumption,
Investment, Exports and Imports) have relationship with dependent variable (GDP).

The Below steps describe our regression analysis:
Step 1: GDP is defined as dependent variable, and all the remaining features are independent variables.

Figure 59: Define GDP as dependent variable

Step 2:
We Split the data set into Training and Testing sets by using train_test.split() function to evaluate the
performance of regression model. The first set is called training set, and it will be used to fit the model. The
second set is called testing set and it will be used to evaluate the fitted model. The split percentage used
was 70% for training and 30% for testing.
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Figure 60: Training and Testing data set

Step 3: we built the regression algorithm by fitting our training data set on the model and evaluating the
algorithm using testing data set.

Figure 61: Initialize linear regression model
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Step 4: Ordinary Least Squares (OLS) method was used to find the multiple regression of our data set and
to estimate the parameter (B’s) for the linear models. We did multiple iterations for regression analysis,
each time we changed the independent variables list. We start below analysis by considering first all
independent variables, then we add and remove independent variables one by one based on p-values. The
following are the OLS results:
1. Regression between GDP and all independent variables (Consumption, Government, Investment,
Exports, and Imports). The below figure shows the result when applied OLS method for all independent
variables. The regression formula is:
GDP= B0 + B1 * (Government)+ B2 * (Consumption) +B3 * (Investment) + B4 * (Exports) +
B5 * (Imports).

Figure 62: OLS result for GDP and all independent variables

•

Based on the above result:

o

GDP= -0.0064 + 0.2656 * Government + 0.3462 * Consumption + 0.1832 * Investment + 0.8512
* Exports + (-0.6120 * Imports).

66

o

This model presents a very high value of R-squared value: 100% which means that the 100%
variation in GDP dependent variable is explained by all of the independent variables (Government
expenditure, Consumption, Investment, Exports and Imports).

o

P-value = 0.00 for all independent variables. Since the p-value is less than 0.05 we rejected the null
hypothesis. In other words, the independent variables have a jointly statistically significant
relationship with the dependent variable (GDP).

o

There is a huge Multicollinearity among the independent variables. We checked the
multicollinearity between all the variables by plotting the correlation table as below figure.

Figure 63: Multicollinearity table

o

From the above figure, we observed that there are many high correlation values between some
independent variables. For example, Government and Exports have more than 96% correlation
(very highly correlated). This mean that taking one of these variables will be more enough to get a
better result to estimate GDP. Because our study is about understanding the correlation between
GDP, Exports, and Imports, we decided to remove the independent variables with high correlation
with Exports and Imports and apply the regression again.

2. The Below figure shows the regression between GDP as dependent variable and Export as independent
variable. The Below figure shows the result of OLS regression between GDP and Exports:
•

The R-squared indicates that 98.6% of GDP can be explained by the Exports variable.

•

The Regression equation is GDP= 0.0230 + 0.9636 * Exports, which means that a one unit increase
in Exports leads to an increase of value of GDP with 0.963.
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•

The Standard error value is 0.028, it is low, and it measures the accuracy of Export’s coefficient.

•

The p-value = 0.00 for the independent variable (Exports). Since the p-value is less than 0.05 we
rejected the null hypothesis. In other words, the independent variable has a jointly statistically
significant relationship with the dependent variable (GDP).

Figure 64: OLS result for GDP and Exports

3. The Below figure shows the regression between GDP as dependent variable and Imports as independent
variable. Below figure shows the result of OLS regression between GDP and Imports:
•

R-squared indicates that 97.2% of GDP can be explained by Import variable.

•

Regression equation is GDP= -0.0094 + 1.0144 * Imports which means that an increase in Imports
with one unit leads to an increase of GDP value with 1.01.

•

Standard error value is 0.042, it is low, and it measures the accuracy of Import’s coefficient.

o

P-value means the probability of the 0.97 increase in GDP due to a one unit increase in Imports is
0% assuming there is no relationship between the two variables. Since the p-value is less than 0.05
we rejected the null hypothesis. In other words, the independent variable (Imports) has a jointly
statistically significant relationship with the dependent variable (GDP).

68

Figure 65: OLS result for GDP and Imports

4. The Below figure shows the result of OLS regression between GDP and (Exports and Imports):
•

The R-squared indicates that 99% of GDP can be explained by the Exports and Imports variables.

•

The Regression equation is GDP= 0.0083 + 0.6700 * Exports + 0.3174 * Imports, which means
that a one unit increase in the independent variables leads to an increase of value of GDP with
0.0083.

•

Standard error values are low, and it measures the accuracy of the independent variable coefficient.

•

P-value < 0.05 for the independent variables (Exports and Imports). Since the p-value is less than
0.05 we rejected the null hypothesis. In other words, the independent variables have a jointly
statistically significant relationship with the dependent variable (GDP).
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Figure 66: OLS result for GDP and Exports, Imports

5. The Below figure shows the regression between GDP as dependent variable and (Exports, Imports, and
Consumption) as independent variables. The Below figure shows the result of OLS regression between
GDP and (Exports, Imports, and Consumption):
•

The R-squared indicates that 99.3% of GDP can be explained by the Exports variable.

•

The Regression equation is GDP= -0.0096 + 0.2079 * Consumption + 0.8504 * Exports + (-0.0407
* Imports) , which means that a one unit increase in Exports leads to an increase of value of GDP
with 0.963.

•

Standard error values are low, and it measures the accuracy of the independent variable coefficient.

•

P-value < 0.05 for the independent variables (Exports and Consumption). Since the p-value is less
than 0.05 we rejected the null hypothesis. In other words, the independent variables (Exports and
Consumption) have a jointly statistically significant relationship with the dependent variable
(GDP). The import variable has a high P-value which means we accept the null hypothesis of no
relationship between imports and GDP.
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Figure 67: OLS result for GDP and Exports, Imports and Consumption

6. The Below figure shows the regression between GDP as dependent variable and Net Exports as
independent variable. Below figure shows the result of OLS regression between GDP and Net Exports:
•

R-squared indicates that 81.4% of GDP can be explained by Net Exports variable.

•

Regression equation is GDP= 0.1739 + 0.9120 * Net Exports which means that an increase in Net
Exports with one unit leads to an increase of GDP value with 0.9120.

•

Standard error value is 0.106, it is low, and it measures the accuracy of Net Export’s coefficient.

•

P-value = 0.00 for the independent variable (Net Exports). Since the p-value is less than 0.05 we
rejected the null hypothesis. In other words, the independent variable has a jointly statistically
significant relationship with the dependent variable (GDP).
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Figure 68: OLS result for GDP and Net Exports

7. The Below figure shows the regression between GDP as dependent variable and (Government
expenditure and Imports) as independent variables. Below figure shows the result of OLS regression
between GDP and (Government, Imports):
•

R-squared indicates that 98.4% of GDP can be explained by Government and Imports variables.

•

Regression equation is GDP= 0.0197 + 0.3677 * Government + 0.6339* Imports which means that
an increase the independent variables with one unit leads to an increase of value with 0.0197.

•

Standard error values are low, and it measures the accuracy of the independent variable coefficient.

•

P-value < 0.05 for the independent variables (Government expenditure and Imports). Since the pvalue is less than 0.05 we rejected the null hypothesis. In other words, the independent variables
have a jointly statistically significant relationship with the dependent variable (GDP).
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Figure 69: OLS result for Government and Imports

4.4.2.

Arima Model: Time series modelling and forecasting

The goal of applying time series modeling and forecasting is to carefully collect and rigorously study the
past observations of a time series to develop an appropriate model which describes the inherent structure
of the series. This model is then used to generate future values for the series, i.e., to make forecasts. Time
series forecasting thus can be termed as the act of predicting the future by understanding the past.
In this project we built a time series models called ARIMA (Autoregressive Integrated Moving Average)
with particular reference to Box and Jenkins’ approach on the annual total trade of UAE from the year 2001
to the year 2019.
The Box-Jenkins methodology consists of four steps:
•

Time series identification: find the appropriate values for p, d, and q. whereas p is the order of the
AR term (Autoregression), q is the order of the MA term (Moving Average), d is the number of
differencing required to make the series stationary.
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•

Model estimation

•

Forecasting

Step 1: Plot the data set to show the trend.

Figure 70: Export Trend from 2001-2019

Figure 71: Imports Trend from 2001-2019

Step 2: Check if our series is stationary or not. Stationary means mean, variance and covariance are constant
over periods. Augmented Dickey-Fuller (ADF) statistical test was applied to check if UAE’s Exports or
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Imports series is stationary or not. Figure:72 shows that P-value is 0.73 which is greater than 0.05, so the
data is non-stationary. Figure:73 shows that P-value is 0.072 which also greater than 0.05, so the data is
non-stationary.

Figure 72: ADF test for Exports

Figure 73: ADF test for Imports

Step3: Choose the best ARIMA model by using itertools library and param function. Figure:74 showed the
result of the best model for Exports data which is 0,2,1 respectively with p=0, d=2 and q= 1.

Figure 74: Fitting ARIMA model for Exports
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Figure:75 showed the result of the best model for Imports data which is 0,2,1 respectively with p=0, d=2
and q= 1.

Figure 75: Fitting ARIMA model for Imports

Step 4: Define d. Make our data set stationary by differencing it. This approach is to subtract the previous
value from the current value. the value of d is depending on how many times may be needed to make the
data set stationary.

Figure 76: ACF for Exports data

Below figure shows how the series looks like after applying ACF function. The time series reached
stationary with two orders of differencing, so the order of d is 2.
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Figure 77: ACF for Imports data

Figure 78: ACF after difference by 1 for Exports

Figure 79: ACF after difference by 1 for Imports
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Step 5: Find the order of the AR term (p). PACF plot was used to find out the required number of AR.

Figure 80: PACF for Exports

Figure 81: PACF for Imports

Step 5: Find the order of Moving Average (MA) term (q). ACF plot was used to find out the required
number of MA. it means how many MA terms are required to remove any autocorrelation in the stationary
series. Lag 1 is above the significance line, so q is 1. See figures:80,81.
Step 6: Fitting ARIMA model by using ARIMA function implementation in stats model’s package. We
chose the lowest AIC and BIC.
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Figure 82: ARIMA results for Exports

Figure 83: ARIMA results for Imports

Step 7: Split the data set into training and testing set, the length of Exports and Imports data sets are 19.
We split the data into 16 for training and 3 for testing.
Step 8: Compare between the actual and fitted values.
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The below figure shows how the forecasted values are adjusted to reflect changes in real exports values.
For example, the forecast changed its increasing direction in 2009-2010, to reflect changes that took place
in real value in 2008 (global financial crisis).

Figure 84: Actual vs Fitted for Exports

The below figure shows how the forecasted values are adjusted to reflect changes in real imports values.
For example, the forecast changed its increasing direction in 2009-2010 to reflect changes that took place
in real value in 2008 (global financial crisis) and there is different direction between the forecasted values
and Imports values in 2011 and 2015.

Figure 85: Actual vs Fitted for Imports
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Step 9: Forecast the values for the next the next 5 years.
Below figures show the forecasted exports and imports for UAE. The forecast shows a relatively increasing
path for exports and imports over the next five years. One key point to notice from below diagrams is that
the forecasting does not include factors that have major impact on trade, exports, imports, or economy in
general, such as, pandemics or political environment.

Figure 86: Exports Forecast for the next 5 years

Figure 87: Imports Forecast for the next 5 years

81

Step 10: Validate model. Below figures show how the compared between predicted values to the actuals.
For example, the actual values for Export are: 3.606260e+11, 3.840440e+11, 3.928630e+11,
4.040460e+11. Then, we calculated the error based on the difference between the predicted values and
actual values. The error for Export is 10.33 and for Imports is 7.69

Figure 88: Predicted Values for Export

Figure 89: Predicted Values for Imports

4.5. Evaluation
This phase tells us how well our ARIMA model performed. After applying forecasting model to the data
sets, we used the following measures:
•

Mean Absolute Error (MAE): using the MAE function in python, the MAE is calculated as the
average of forecast error values in absolute, looking at the difference between the actual and
predicted values. MAE for Exports forecasting is 0.52, and for Imports is 0.59.

•

Root Mean Squared Error (RMSE): using RMSE function in python, the RMSE is calculated the
square root of the mean squared error. RMSE for Exports forecasting is 0.62 and for Imports is
0.64.

•

From the above results, we found that the values for MSE and RMSE are relatively close to 0 and
indicating a low range of errors.

•

Mean Absolute Percentage Error (MAPE): measures of how the accuracy of forecast model as a
percentage. For exports forecasting the error value is 10.33, and for imports forecasting is 7.69.
which means that the forecasting model is good.
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Figure 90: MAPE result

4.6.

Deployment

5.
Finally, the results and findings of this project is analyzed and compiled into the final project report.
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6. Chapter 5 - Conclusion
6.1. Conclusion
In this project we applied several techniques related to data analytics to gain some insights on UAE trade.
Basic comparison was conducted between UAE and other gulf countries. We identified top imports and
exports products and identified top countries that exports to UAE and top countries that UAE imports from.
We did basic comparison between UAE annual exports and oil prices. We found out that the UAE exports
followed history diagram have similar shape to oil prices diagram. When oil prices increase, UAE exports
value increases and when oil prices go down, UAE exports also fall down. However, we noticed that after
2010 UAE exports fluctuation is less than oil prices. This can be explained because of the UAE’s relatively
diverse economy and country’s strategy to have a diversified economy.
Regarding the comparison with other Gulf countries, UAE is following same increasing and decreasing
trend as the other countries. However, we noticed that recently UAE economy does not go into deep plunges
like other countries, which can explain the diversity of the UAE economy and not dependent on exports of
one product like oil.
In terms of global partners, we noticed there are some common countries that are both global partners in
Exports and Imports, however, we noticed that majority of top exporting countries to UAE are leaning
towards western countries, and majority of top countries that UAE imports from are from eastern countries,
mainly in Asia.
We applied a regression model for the UAE’s GDP to study its relationship with some economic values
such as Government Expenditure, Consumption, Gross formation of fixed capital, value of exports for
goods and services, and value of imports for goods and services. We noticed that there is a high correlation
between some of these variables and therefore we tested Multicollinearity to find highly correlated variables
and omit them from the equation.
This final analysis demonstrated that the relation between GDP and Exports and Imports is positive.
In this project we also applied ARIMA model to forecast UAE imports and exports. We found that the
ARIMA models that have minimum AIC were ARIMA (0,2,1) for imports and exports.
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6.2. Recommendations and Future Work
The limitations identified for this study are the factors that need to be taken into consideration for any future
work. In our study we looked at economic numbers without studying other factors such as political
environment, or pandemics. Also, data sets were limited.
Future work should study other factors and analyze larger sets of data and study trade data as product’s
level to discover other types of insights.
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